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Paedomorphosis and metamorphosis are alternative developmental pathways expressed in
populations of several caudate species. They result respectively in the development of indi-
viduals that mature in the larval stage (the paedomorphs) and of larvae that metamorphose
into a terrestrial morph that acquire maturity later (the metamorphs). The ontogenetic
trajectories rely on environmental cues but their effects across both space and time have
not been examined yet. To determine the relationships between environmental variables
and morph expression, we sampled more than 150 populations of palmate newts (Lissotriton
helveticus) during a 10-yr study and we used an information-theoretic approach to test the
likelihood of multiple ecological processes. All environmental processes influenced the re-
lative abundance of both morphs. Paedomorphs were particularly advantaged in deep and
oxygenated wetlands, without fish, and surrounded by vertical slopes. Higher forest and
lower aquatic vegetation cover were also associated with a higher prevalence of paedomor-
phosis over metamorphosis. Analyses of paedomorph variation along time confirm these con-
clusions on the three variables that showed inter-annual variations (water depth, oxygen
content, and aquatic vegetation). All together these results show that paedomorphosis and
metamorphosis depend on multiple environmental factors and can evolve rapidly. This could
explain the absence and extirpation of paedomorphosis in natural populations, particularly
when affected by anthropogenic pressures. The degradation of habitats inhabited by paedo-
morphs and the rarity of these populations make them at a high risk of disappearance.
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The molecular DNA variation among Salamandra infraimmaculata and Triturus vittatus lar-
vae populations, representing diverse breeding sites in Israel, was analyzed by cytochrome b
fragment, control region, DNA polymerase chain reaction (RAPD PCR) and amplified frag-
ment length polymorphism (AFLP) methods. Although the molecular polymorphisms in
both mitochondrial and nuclear DNA are small, they reflect a sharp ecological separation
between DNA variation of seasonal breeding sites and permanent water sources. These are
presumably adaptive changes caused by natural selection. Low genetic (cyt b and 12S, and
RAPD PCR) variation was revealed by sequences from specimens of Hyla savignyi, Bufo
viridis, Rana bedriagae and Pelobates syriacus populations, respectively, at each location, ana-
lyzed by Arlequin software. We found that both H. savignyi and B. viridis are adapted to more
unpredictable breeding places than R. bedriagae and P. syriacus.
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